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7]% ^<^] TflcjE ^ofl TllolM -^<?1^, - 

til^^^ fl-if-, ti]^^ fl-^f^ ^ cflolBl :^>^1^ ^^f-^VJUi^flBlf^iSr^-O^ .1 

tifl^ ^ ^ ^1-^^ 3fl€^ ^^^s:>Jl, ZL ^ofl ^^^t]- ,^ ^c;\]<.. 

^l^E^ 7]:^-ir ^, ^^l7> cf^ sfl^^ ^^tlr ^l^ui)- ol 7]:^ ^ 

<='fl ^^^^^ 9X^^ "U^^ :^]7]s\ji t:]-^ ^a^oll^ iill^ol ^A^SjcH 

£ 7b 
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iqiAsj^^ryuM {tTh'irl film transistor array panel for liquid crys'tal vdiisp-laysand manufaGtufijiing methou 
^ ^ ji"^! t-fh^eof, and photomasks used thereto} ineTieot. im .:<ni\-msbis nsea tne^eivi 

^^1 

£ 5b^ S. 5c^ ^z]- :£ 5a^ Vc-Vc'^^] t)]^ cf^Sojji, 

£ 6a^ ^ ^A]o^lofl vc^^ HVn^ S^^l^Ei 7]^^ ;^lS^>fe JE 5a 

£. 6bSV S. 6c^ ^z^- H 6a^ Vlb-VIb'^^}- VIc-VIc'^<^l cfltb ^^S-Oj^i, 

£ 7a^ ^ ^'^^ ^^1<^1<^1 E^^l^iBl 7]^^ ^-^^ ^ 6a 

:£ 7b5i]- :£ 7c^ :£ 7a^ VIIb-VIIb'^4 Vllc-VIIc'-Jd'^l , 
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^ 8^ S. 7a S. 7c^ ^^l-^l-H ^>-g-5l^ ^iJ}^^^ Hfl^l5.o]ji, 

S. 9a^ £ 9b^ S. 7a^ Vllb-VIIb' Vllc-VIIc'-Jd'^l tfltb ^^S^^-^ , 
7b^ S. 7c^ tq-g. ^T^lollA^o) cf^S-OjoL, . 05. ; 

i.ieiiioi lOa^ £ lOb^. ^4 £ 7a^ Vllb-VIIb'-y^ VIIctVIIc'^4- tflt!: ^^£5.^^ , 
£ 9a^ £ 9b^ ^/^]<^l^i^ ^^:£o]ji, ..^ . ,u, ■ 

S. lla^ £. llb^ S. 7a^ Vllb-VIIb'^^l- VIIc-VIIc'^<^l tfltb ^^gS-SA-l , 

£ 9a^ £ 9b^ ^^l^^l^i^ 

£ 12a^ J£ 12b^ :£ 7a^ VIIb-VIIb'^3}- VIIc-VIIc'^<^l tflt!: , 

3£ lla^ £ llb^ ^^^lofl^i^ ^Tg£o]j7, 

:£ 13a^ IE 13b^ S. 7a^ Vllb-VIIb'^^)- Vllc-VIIc'-a^l ^^S.^^-^ , 

iE 12a5il- £ 12b^ 1=1-^ ^:^l<^l^i^ ^^£<^1^, 

:£ 14a^ £ 14b^ S. 7a^ VIIb-VIIb'^4 VIIc-VIIc'^<^l cfl^ ^t^SSA-I , 

:£ 13a^ £ 13b^ c^-^ ^/^l^Hl^i^ ^^:£<^lc1-. 
[^^^ 

<18> ^tiV^o.^ ^^21- Ss] (color filter) ^<^1 ^^^£l<H 
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^o.^^ ^^^^}<^ ^^}^^ tifll^ ^^^l^lJL, :^sfl 

^ ;^l95-189soilAi5]- ^o], 7]^ ^<^1 ^^^£)«>1 Si^iie]:^ >'SM^i>^V:fe^fi^- o]oi] , 

<20> o] S-^^^ollA-lS]- ^o] MVn^ M^^l^E^ 71:^^ 0^5^ ^o^] wl-n^-o^ ^ ^ 

ttj-e^-A-l, <gu>^ ^Z]- :f.^>c^ <^r.>i4 o].^^ ^;;c>^ 

^^^^>^^17K St^l ^195-189^0)1 x^^^ ^o]^ ;^12: ^7># ^^^^ ^^t!: 

-2.4i<>lt:l-. 

<2i> zLflci] ^^^lol Alzl- ^] 95-189:^011 

^ ^ l^ofl :^^ai)- ZL^;^1 c>>u|tL> ^^-^S i^^^m ^ ^ 

^^^o] oHi o^TlM- ^^is. ^^fl^M, oHl ?iol£ ^ 

<22> *)-^^ rfs. ^Efl 7l#S.>^^, A TFT" Manufactured by 4 Masks Process with New 

Photolithography (Chang Wook Han Proceedings of The 18th International Display 
Research Conference Asia Display 98, p. 1109-1112, 1998. 9.28-10. l)(<^lsl- -oVaIoI- v] 
^l-2ll<^l'el- ^)<=^1 4 Ti>>,3l- ol-g-^>c^ S^^l^E-11- ;i11^s1-^ ^^^o] 7]^^^ 

<H S!X^. 7l^oflA-l^ ^^oim 
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Xifl^lfe i^^^^ ^^^1-7)1 ^^7]- ^^t-il, ^}^o\] tiVA>Al7l^ 1-^ 

^^ofl tilsfl «}-7fl £):e.S. i^^^ S^o] o^^Tll ^31, :?J-^^ 



<26> 
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<27> ^^l^O.^^^ ^rg^V ^6\] o] 7]^^^- ^1 l^aJj- ;Hl 1 

^11^ ^ 71:^:4^ trf^ :^^3i|.^^ 7].^1^ ^l2^^ ^^^^H <^1^<H^ 

-§- ^^^S)o1 ;^]2 -^^ ^ ;^ll^ol ^l7l£)o1 ;^]3 5£^*>^ , ^12 

<28> O] t^, ^12^^ ;^ll ^^<^1^> ^ 91^, 7]^^ h^^-%r ^<^1 tfl 

*><^ 90 % <5l^^ 7>:^H >^12^^ 14 "^1 tfl^>c^ 3 % ol^>^ ^^51)-^ 

# 7}y(\T^ ^12^^ 20 % tfl^l 40 %^ 7M:£^ ^ ^ ojcf. .^71 ^ 

^-t S^-g- sfl^^ ^ ^jl, ;^l2^oil£ ^u2l-# s^-g- 2fl^^ ^^J^ ^ 

^Ai^, ^12^^ ^11 ^^2] <a^^<^ln> ^A^^ ^ ojrf. 

Tll'^m Wfl^# ^^^^>^ ^^1, TllolE ^.gn^ 5fl^^ ^^^1. ^S-^flf^ 

n^-^ ^^^^^ ^^1. ^^f- ^^^^m ^^1, t-floiB] aflAi^ ^ 

^<g^ ^oii ^^l^y 2^-^ ^^-i: ^^^*>fe 

3£^*M, ^1-71 TflojE ^.g^- sj)^^ «.^oi] x4e|. -7ll7> cf^ 3il)^^ ^l-§-*]-<^ 

^^j^>5] O] y^^^ Ol-§-^ A^Z]- uZf^ycflA-l WVi^l^ 4^. Cil^^lB] 

<30> o] nfl, «-^o]l ttj-e^. ^v\]7} rf^ 211^^ ^^^s:>^ ^^^l^i %^}^^3.^ ^12 
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^ ^^1, -^11^1 ^12 ^]7]^}^ ZL ci>2flfi1 ^^^^ 

^^1. ^>rfi3S ^}<^ ^ 7ll<i]M ^^^><=^ ^12 

^^^^>^ ^^1 ^ T^>^^3S *H ^12 ^^<^lAi ^171 

<32> ne]^ ^JLS. ^ ^^s^ ^Aic^]oii n^.^ ^p>^3o]l t^^-c^ 

<33> £ 1^ ^ ^^S^ ^Al<^l<Hl rcJ-E- ^T^>^3.^ ^^£c>lT=f. 

<34> ^ ^Al<^]o11 tcfs. :g-n>^3.^ ^t^^ 71:^(510)4 11 ^^1 ^^^Sl^^l 

^s^-^ ^^^(520) ^ 1:^^^(530)^^ <=>]^'=>]^ 9X^. ^] °fl , 1-^^^(530)^ ^ 
^ ^<^lAi G H ^ SEfe I tfl^>ol 3 % 01^1-71- ^o] 

S^^(520)^ 20 %^^^ 40% A>ol7> ^o] wj-^^j ^>i3^ , ^^tb 7]:^ 

(510)^ 90% ol^ol s]^ ^o] w>^3l^>tl-. c] Bfl, :f.32}.^ S^b]-(520)2}- 
(530)^ W52j.# ^>o]^ ;^>^17> 7>;<1^ ^-f-^l-^ol A-lS C].^ A].-g-^^^>W| 

^^^^ ^5. $XJL, ^<a^ Al-g-^l-Sl ZI ^El^o.^^ ^£ ^Cf. 
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^^>^ 0^1^^ 3.^-^ 100 A 300 ^^]S. ^^^^l-<^ W-^-^ S^^(520)-2.S. 
A>-g-i5>Jl. ^H^^ S€^(520)a.ti|- ^^^1 ^^Tfl ^^i^}^ Ir^'^^CSSO) 

<35> 71^(510)^ ^ail-AlT'l^ ^£o]l sjfl^ ^^AS i-f^o^ ^i^fi ^, ^-i: 

7]o^ ¥^^171^1 A t^^^-ir B ¥4#<^1 A 

4 B 5]^ C ¥^#^1 B C ^S. S)^ 

E ^ C ^^32}- A ^£ F ^^.^.S 

<^7lA^, A ^^<^1^ 71^(510) ^ofl 2^^(520) ^ 1-^^ ^(530)01 S.^ 

S\o] ojj7, B ^^<>)1^ 71^(510) ^^1 o}^ ^S. ^^^^o] o^x] ^o_x^, C -^^-^l^ 7l 
^(510) ^^-t 3:^^(520)^ ^^^^<H SE, E -^^-^l^ 71^(510) ^<H] ^ 

2.^^^(520)0] ^A^Slo] 0^^0.14 2:^^-(520)<^l tq-^^q sfl^ol 

o] ^JL, F ^^-^l^ ^3^^ ^^^(520) ^ 1-^^^530)01 ^>^^5lo] 9X^^ 
lr¥^^(530)«^l rl-^^ ^^^^^ 9X^. 

<36> o] nfl, E ^^-^ 2:^^(520):Bj- F 1-^^^(530)<^1 ^^^^o] 

^o] i^^ofl A>-g-£l^ ^^o] #o>o> olfe 

£^ o^7lA^ ^32f# 2:^nl-(520)5il- Ir-f-'^ ^530)011 

<37> o]^7ll 7]^^- 27fl5] ^^^O^S. *>l4^ ^T'>^S 
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- ^^^]^^] 7]^^ tfl^l-o^ ^^^cf. 

,<40> S. 2^ ^ ^^]<^M tc)-s}- <^^^ SAl ;^^]-g- S^^lr^Jt^ 7l.»&sl.. 

ail^l:£ci]j7, j£ 33]- :£ 4^ zj-z]- 3E 2^ Ill-Iir^^l- IV-IV''a<^l tfltt ^^£<^lT=f. 
<4i> ^^-l, 71:^(10) '^^^l^(Al) ^^^1^ ^^(Al alloy), ^sl^.^ 

(Mo) #el W-^i-eJi^CMoW) 3.^(Cr), ^^#(Ta) -^-^ S^^jS 

^S<H^ TflolM y]]^ol ^C]-. 711oT:e ufl^^ 7}^. IgcH 

Sfe 7flo]^Al(22), 7l]o]E^(22)^ #<H1 '^^S\o] 0X0] ^^.^^EiS] Al:^ 

1- o]7} ^0} 7]]o]^^(22)^S. ^^^>^ TflolE sf|JE.(24) ^ 7flolE^(22)^ <a^<y ^ 

^ :g.^^liE^^ 711 olM ^^(26)^ Sf-^nf. 
<42> TflolH «fl^(22, 24, 26)^ ^^^o.^ Xl^l'S:, ^^^^ 

S ^£ 9X^. <^l^f^ <^1^-^S. ^-^^^m ^-f<^l^ ^ ^^o] #^5. 

^^^^}JL cf^ c)-^ ^^^<^1 #^ l-^S ^o] w>^^^>p^, 

Cr/AKSE^ Al W)^ «=>l^f' Al/Mo^ ^I'^f'^^l H 
<43> Tflols wfl/d(22, 24. 26) ^<>11^ ^s|-fl-:±i(SiNx) i^^S 7\]o]^ 

(30)ol TflolE tiflAl(22, 24. 26)^ ^31 ^r^-. 

<44> TflolE ^cd|n^(3o) ^o^l^ T^ih^ til^^ Tf-^(hydrogenated amorphous silicon) 

14^^ «>S.^lS <^1^<H^ ^^(42 , 48)^1 9X^^, ^S^l 2f|^(42. 
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48) ^ofl^ oi(p) 140^0^ Jl^S.S. oj^^ h];^^ u^^s. o] 

^o]^ ^^f-Cohmic contact layer) j4)€(55, 56, 58)ol 

9X^. ' 

<45> 3Jll^(55. 56, 58) ^<^1^ Mo SE^ MoW Cr, Al 5E.^ Al Ta 

^ £^ 1:^^ n^]^] wfl^«^l ^^^Slo:| ^icf. t^]o]B] yfl^^ ^^1^ «c]-^-^^ 

^^^Slol 9X^ 1^-11 ^1^1 ^(62), r:^]o]B\^(S2)^ tb^ '^^^o] ^^s.^b\o] a] 

5L» 917} cll^^lB^ 3t|l:E.(64), ZLelJl t:ilolBl^(62)^ :^^^]^Eio^ i 

i ^^(65)-^S. '^I^'^l^ t-flolBlAi«.^ 5L^t!:T=1-. 

<46> c^lo]El «11^(62, 64, 65, 66)S TflolM till^(22, 24, 26)s|- t2}^7}^]S. ^^^^S. 

^^m. '=>]^%^^M ^^^^^ ^£ SlcV. ol^o. 

S ^^^^>^ ^ f-^ ^ni-'^l 2]-^ ^^^^>J1 tq-^ t}-^ ^^^^ 

<47> 3ifl€(55, 56)^ n sr>:f-^ 21)^(42)4 n >^«-o) e|]o]Bl til)^(62, 

64, 65, 66)^ ^-l-sj-^ ^^o] c-flolE^ til]^(62, 64, 65, 66)3i|- 

^"^tb ^l-^rf. ^, tHojE]^^ ^tb^ 4€(55)^ ci]olElAl«-(62. 64, 

65)5q- ^'U^}JL, J^eflol 34)^(56)^ ^^91 ^^(66)3il- ^<a^>^-. • 

<48> H>s.^l 3^^(42)^ c11<ilBl till^(62, 64, 65, 66) ^ 3^1] €(55. 56, 

57)21- -B-Aj-tb S.«y=l: ^>jl 9X^. S^;^l^Bl-§- ^£^1 3ll€(42)^ 

nflolEl tiflAl ^ jrfl^o^ uj-i:^;.] c|-2Cf. ^, H.^^l>,Eicq ^fl^^ 

(C)«^lAi c-11olEl^-^(62, 64, 65). ^^(65)5i)- ^^(66)0] ^^^o] 

JL rii]o]B\^^ ^^^(55)jij. j^efl^ ^^-§- 2fl€(56)£ ^^B\o] $X^^^, 
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<49> no]B\^^(62, 64, 65) ^ ^efl^ ^^(66)3^]- ^^i42)^ ^S.^(70)^S. 

9X^^, ^S.^(70)^ ^^(66) ^ dlolEi sfl^(64)» ^e^vfl^ ^^^(71, 

73)^ 7Mjl SiTTf. :e.J:^(70)^ TflolE ;go^n^(30) ^ 3x|)^(42)2l- 

^(62)4 ^^£1^ ;^l^tl: M-^^^l ^^1 :as^(70)^ ^^fl- 

o\3.^:q] t^o^o^ ol^o^^ ^-^1^, ^£^1 4^(42) ^ollAi 

^^(65):b)- J^efl-y ^^(66) ^Hoil ^^1^>^ ^fl^ ^o] :^^^>^ 

<50> 7]]o]E.^(22) ^ cil^lBl^ (62)^5. l-s]^>ol cg^o^ ;,^]olE ^<gn^(30) s\- 
^ ^^(82)^1 ^^^S\o] oxt^, sj-^ ^^(82)0. ^^^1.(71)^ ^^c^ =3,]oi ^^(66) 
3\- :^7]^o^S. <a^Sl<H w]-^]- sf-g- ^2.9 ^<^> ^^^^ 

^^1 ^7l^^ ^S^^^M, ITO( indium tin oxide) ^1-^^ ^^tt £^ ^#«>l^cl- 
. tt^, TllolE 3(1^(24) ^ dl^lBl 3^H(64) ^<^1^ ^#%K72, 73)^ 
-i-^ c^^S]^ ^^i -TllolM 5sfl:E.(84) ^ iiS cljolBl 3^ll = (86)7> ^>^^3^1o1 Sl^T^, 

^ 3^s.(24. 64)^ ^s. ^^l^q-^ ^2}-^^^ :e.^^>:[i ^s.^}^ ^"t^ ^l-fe 

<5i> ^^(82)4 t-llo]E-1^(62)^ :a:^^(70) A>o]6^ 711 

^(30)"^^ 71^(10)^ 7fl^«.(31)7> ^>§Slol o;[i:^. o]e.]^ y^z^:^(sim 

^^^«->^ cll^lBl^-^ ^£^1 311 ^(42)^1 cfl'^lBi^(62) ^^-^S. ^m^lTll ^711 ^ 
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^^}<^ ^^(82)3}- 0^:1^0.^^ ^q.(82)i|. t^]o]iE.^^(^e2)^ ^^^1^1^ 

«J-^1^>7l ^^olr^.. 7|]^«.(3i)5 ^A^^ ^o.^^ :5i^(82) ^^<=^]^^ 

^^^>fe ITO #^5. <?l«fl oio-^l-^ ^^(82)ol wj- :-:] 

^l^m ^, 12^ ^^^^o.^^ ITO ^o] ^^^I-u-Ie:).^ o] -^^oflAi 

<53> o];^l, ^ XI\-^ -S*^ K^] 7]^^ ;^]S: «o^^ o)] cfl^V^i^ £ 

5a i^^l :£ Ub^l- SJr^i^ 3£ 2 vfl^l £ 4# ^JIS sr>o^ -^Mj^l ^T^^t^-. 
<54> £ 5a 5c<^l H^ltb ^^1, ^slE-l^ ic}-^ 

^ 1,000 A 141^1 3,000 ^^IS. ^^i-*>Jl ^J^fl ^>i^i3.» «>l-§-^><>^ 

^^^H, 7] ^(10) ?]]<=>] ^^(22), 7\]o]E. n^i24) ^ Tflols ^^(26) 

<55> cf^, :£ 6a ^ 6c<^l H^ltb a>i4 :^o] ^ tH^Ie ^c^^(30), «>:£^1^(40), 

(50)# 7l>S- «^l-§-^M 1,500 A ^^1 5.000 A, 500 A 4,500 

A. 300 A ifl:^l 600 A^ ^^^IS. ^^^*l-i, tc)-^^ £^^lf^(60)^ i 

1,500 A ^fl^l 4,000 A$] ^^S. ^^^•?l:t+. o]o] ^ :^]2 v}^3.m 
A>-g-*H :£^^1#(60) ^ n «^>ellSl ^^^(50)-i: sflBl^sH ^11«^1b-1^(62) , dlolEl 
3^:^(64), ^^(65) ^ ci1c>lBl^:^fil- n «:l-^2l ci1o1e1ai«. 2fl€(55). ^efl 

^ €^(66)3if ZL ^V-^sl ^ello] ^^-g- £^^1 2(l^(56)-i- ^^^tb^. 
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H 7a, IE 10a ^ £ 10b<Hl ^^]^ ^o] ^Sj-fl-dt* CVD ^S)-sr>7lM- 

-n-71 1-^^ 3.^^^:^ 2,000 A o]^^ ^^]^ 7}yC\^ ^SL^aO)^ ^^^tb 

^ ;^13 A>-g-^>c^ •:a.^B^-(70)jif tt]-:£^if.(40) -^ Tll^l-e ^.,^.s}.(..3o)l- afl^^-l'^'s:} 

<^ ^#%H71, 72, 73)4 7fl^-^(31)l- if-^>^ oli-o^ W. <^11- 

^z]-^>^c-ll, £ 7b vfl^l :£ 9bl- ^^^11^1 ^^^cf . 

^Ti], ^s.^m) ^%^(PR), w>^^€:>7ll^ 5,000 A 

30,000 A^ ^^IS S.^^ ^, ^}^3.(300 , 410 , 420)1- ^^}^ h^^^r]-. 

^^WR)^ £ 7b ^ 7c'^l^-1 w>5q. ^o]^ S^1^(D)4 ^^^(P)7> 

^, Sl-^ S^l^^CD)^ ^^^-(PR) ^oflAi ^ofl ^^(B, C, E) C, E 

S^-^S^Bi ?i<^l^>^m<^l ^<^1 ^-§-^M ^^^>7> ^tfisjji zi ^^^^ 

^ns. S)J1, ^^^(P)^ ^^^(PR)^ <>14^ ^el ^<^1 -^^(B)^ ^>^^M 

(P)oilA-l ^ofl ^^(C, E, B)^ tiJ:^(70)ol :47]^ ^^<=>]^. 

ol* -^Is^M, H 7b, £ 7c ^ £ 8<^1 M-El-t^ ^o] :^t:>^:=L* ^1^>J1 h=.^ 

% ^^m^. ^, 2}-^ JtAl-^(D)<^lAi ^ofl ^^(B. C, E) ^<^^^ C ^ E 

H).^ 3:^°i-(520)S. ^^^5)^ ^^1 C}]-§-A]7m. ^^«-(p)ollAi i-^SJ 

^ ^^(B)^ 3.^ S^^(520):£ ^^^51<H Si^l ifl^^l7ltH, 

^1 ^oil ^^(A)^ S^^-(520)4 1:^^^(530)01 £^ ^^^^o] 
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<59> o] nfl, sl-^ SAl«-(D)o1lAi ^611 ^ ^^(C, E)^ ^<^1 ^^^(PR) 

^1=1-. ^, C ^^Sj- Cfl-g-i)^ :g-r:>^32l ^^o\]^ 2:^^(520)ol ^^*|-7l1 

«oM^>7l ^, 7l]o]^ tifl^^ ^>^>^^1 ^ 

^3^1-71 ufl^oll :g^<^^ ^•fl7l^ ^o] ^ia>^S^ ^^c^ "^AVslTg 7l]olH Hfl^ofl tfl^^>^ 

E A>oHi ^^n^ 3xD^^ l-^"^-?!: ^^is ^711 ^c}.. a^, :£is:> 

•^1^. ^-fl7l* ^<U-^7\] ^A}^>ji ^>^^>^ 7flo]m Wfl^oll tB-g-^l-fe ^^<:Hlfe i::]-^ 

^^^i:^ ^^^o] ^^*l-7ll ^cf. ixj-efAi, c E ^^s) ^ 

^^1-711 ^>7] ^^l-o^ 7flo]E yfl^ol] Cfl-i-*}^ C E ^^^S. ^AfS]^ ^ 

<6i> c:i7Hl, al-A^^ ^^^^ ^V-i-^l-^ ti]:A>:^o.^ SA}^ «<J-^1*1-^ 

<62> tb^, :^^]cl ^^(66) ^^oflAi ^oll ^^(C)^ ^ ^^Hl^i}. :^o] 
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(3)3)- ^o] 3.^ ^oj] av-g-^l-js^^ djolE-) Jifl:^(64) -^"^^ 

<63> a ^ ^Al<:^lcllAi^ o^A^c^ ^>-§-^>5!^l ^, ^<^1 

^711 S)^ ^A^o^ ^^^^ A>-g-^ o;ii:).. 

<64> <ils1t!: ^j-'^-^S ^^^(PR)^ i^^tt ^, ^-^^V^ IE. 9a ^ £ 9b<^l-H^ ^ 
2ll^(PR)oi ^, Til^l:^ 5ti| = (24) ^ 3ii = (64) ^<5ll^ 

^^o] ^^^^o] oX:k] ^ji, 7)1 ojE 2|1 =.(24)51- tll^^lB) 2fl:E.(64)» S^- 
(P)^ Sl-^ SAi:^(D)<>ll^i ^<^]^]^^(62, 64, 65) ^ ^^(66)ai|. # a>o1o:| 

:£^lf^(40)^ ^^^(A)ol ^^^s)o] cl]<^lE)^(62) ^-f-S) 

^ ^^B1-(A)S1 ^igo)!^ ^^^ol ^A^^lo^ o^:^] ^^(B)<:>1 ^^fl^M, 

^ ^^(66) ^ ^ SAl«-(D)<HlAi 7]B\. ^^o\]^ ^%^iC)o] ^^^^o] 

<65> o]irfl, :?]-:t^(PR)^ -^^1^ ¥^1^ ^1= 1/4 xfl^l 1/7 ^ 350 

A tfl^l 10.000 A ^5., 131^ uj-^^j^j-T^l^^ 1^000 A tfl^l 6.000 A7> s]£.^- :^ 
«=>! 

<66> olo^^ A^z)- «J-^o.^ n^iPR) ^ n ^}^^ ^1", ^ :e.^^(70), «]: 

£^1#(40) ^ TflolE ^01^1(30)0)1 tfl^ ^2^^ 

<67> o]i^, ^^S]- 2fl^(PR) # A ^iTl^l^l ^Jl ^ 
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o> oXo]ol^ ^>ji, B -^^ *>^^ a.^^(70). ti]::£^l#(40) ^ TllolM ^^^(SO)^! ^]7] 

^(30)^ ^iTisi^l ^o>o> ^i-t:^, c ^>^^ i^efl-y-^^cee) W<Hl^i^'-5e-:^^(70-) 

1?]: »l7lS)cH<^> ^t]-, 

<68> o]^ ^^^i^ 2)]^(PR)I!]. ZL ^>^S1 :g-A]oil ^z^-^ ^ 

AV^^V^ ^o] A^z^ A>^^>^, £ lOa ^ 

lOb-^ll ^^]^ ^^^<=>] B M.S.^(70), ^^^WUO) ^ Tflo] 

S ^"^^(30)^ 37flf^3i|- c ^^-^l^H^ ^Si^m) ^ 

(40)51 37flf^^ ^A]o]i ^ oxr]., cf, sj-^ SAl^(D)^ =5ll<y ^^(66) ^^^j- 

^^^(P)^ cflolE^ 2|ls(64) -^^"^lAi^ £^^lf'(60)ol ;^171E1>^1 ^S.^ S.^^fl^(60) 

<69> 5£^, C M.^^i70) ^ «]:£^lf'(40)sl 37]]^^ ^ 

Aloll A^Z]-t l^, ^^^1^ ^^^<^1 ^^'U^ ^nS. ^O} TflolE ^01^1.(30)0^ 

^£^1#(40)2l ^:f-7> ^ ^i^. «c}-^l^>7l ^e>o^ ^^H]- 3il)^(PR)ji). 

Zl *>^o] ^1:^ c^B^ q-^c^l A^z^^ 4. ojrf. oHl cfl^H ^^fl*>7ll ^'^*>7l 

<70> -^Ai^ ^ s. iib^Hl^i life «>Si|- ;a-o], ^z]- «j-i^o.^ 2ll^(PR)o. 
^ 7>s];^l :e.Ji^(70) ^ n ^l-^s^ ^1-, ^ ^:£^1#(40) ^ TilojE ^-^b^-oo) 
<H1 tfltb ^^^H clI^lB] 3()^(64)» ^sl ^i-<5^ ^^^^^ S^1<^1>^-1 

sl-^ S^1-^(D)<^1><--1^ B ^I^^Vjl^ Ji:^^(70)ol S-S] 
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US.^ tircf. TflojE ^^(24) ^^^]^ S. lla<^l>H ^1^1 

S ^«?im30)^ ^ 9X^^, ^^^1 4^5. Sicf. <^7]^^, ^z^- 

« 71^1^ SF6+N2 SFe+HCl ^>^t!:i=f. ■ - - ■ - --. k ' 

<7i> rf^ oi]>a ^-^I^H £ 12a ^ :£ 12h<^]^^ ti>s)- ^o] c ^^2] ^51^ 

(70) ^^<^1 ^^*>^ ^^^^ ^iTlt!:!^. ojitfl, c ^^<^lAi ^^^o] ^^1^ 

^^^1 ;^l7ls>iE^ tF^. o] ofl^l ^;goflA-] ^^^^ ^I7l5r>^ 7]^]^^ N6+O2 SE^ 
Ar+02 ^>-g-^>^ w]-^2l^>t}-. ol^T^i ^>Ta, £ 9a ^ £ 9b<^l>H -^-^l^ 
7^%^o] l:^<at!- ¥^15. C ^^-^l^i ^^^1 ;^171^ ^ ^cf. 

<72> o]<>|^ £ 13a ^ £ 13b<^l^^ Ji^ w]-s>}- ^o] , «}-£^1^(40)2l- ii3:^(70)<^l tflt!: 

A|z^- Ai^ti]7]- o.^^ 3£|1^(PR)^ p>^SS :E.e1\+ iiJi^(70) 

^ TljolS ^^^(30)^ ^l7l*><^ ^^7l7l- ^^^^1^ ^ SAl-^(D)<='flA-1 

ti]::£:sn#(40)^ ^e^xfl^ ^^Hl €^(66) ^ Tflol^ 3fl = (24)# H.s^^cf. ^ 

^n]%■(40)^■ ^SL^m)^] ^'^^]7} -f^tb S:?!^ ^1-71 ^b:H O2 

CF4» t:^-^:^^. S^^l7l^ ^o] H>^3j§>ti^. a^z^- 71^1^^ SF6+N2, SF6+O2, 

CF4+O2, CF 4+CHF3+O2 >^>-g-*>^ ^<^1 w>^^^>c|-. 
<73> cf^, S. 14a ^ £. Wb^^l^i ^o], w];^^ fl.^^n>^ ^z^s^Vfe 

^^^H ^:£^1#(40)# ^^-^H ^£^1 J^€(42. 48)-i: ^^^^t^-. oH wl^g 

^ ^^^>^ 71^1^^ Cl2-K)2 SF6+HCl+02+Ar ^}-%-^}^ ^-c] ti>^^ 
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4> pM^I-o.^, ^o} a 3^11^^ S. 2^^^] S. 4011 3£Al 

tb ^o], 400 A 500 A ^7112^ ITOf^# ^3]-srl-:n. ;«114 ti>^a.l- A>-g-3:><:^ ^ 

2q-^]-<^ Sl-^ ^^(82), T^lojE 3B=.(84) ^ t-flolBl 3rfl:E.(86)* ^^^tbi^. 

5> ^ ^Alc^loflA^^ ^S.^^ ^>-g^*M 2llE]^^>^ ^ 

.«.?g5r>Jl ^0.14^ ^^^^ (photo-definable) '^.71 S^S^* Alr^^V*^- ^5. 

^^^^ ^ 9X:n.. <^1# ^ ^V^^ ^el^^ ^ ^rf. 

5> ol^cflAi^ ^o] ^ wv^^ 7]^j4 :^ui)-#o] A-ls rf^ 2711^ ^-^ ol-g-^> 
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I^^^J- 1] 

^7] 7]^ ^oll ^7] ^ll^J!f %^^Slol o;tO.D^ ^^-^l ;^ll ^ ^ ^7] 7]^ 
^7] 71:^^ ^7] ^n^^S. ^^§1 9X^ ^11 ^7] ^ 

^-§- 3ifl^ol ^A^sjol $;>^ ^ ^7l ;^ll^o] ^]7]^<^ m^^^ af-^> 

^7l ;^12^^ ^71 7]^5l ^^"^l^ ^^^^^ ^i^>^^. 

[^^^J- 2] 

^11*J-<=^1^^, 

^>7l ;^12^^ ^7] ^11 ^^^sl'H 9X^ ^^>^S. 

3] 

^7] 71:^^ id^-i- ^ol] tfl^Vc^ 90 % <^1^S^ 7Hn^, ^7] ^]2^^ 

^-§- ^'='11 lfl*><^ 3 % c1^>S^ 71-^1 ^7] tfl^H 20 

% tfl^l 40 %S1 :^^3i].^^ 7>^1^ ^P>^3. 
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S^-§- n^9l 

5] 

^li-^J-^l^i, 
^I5*j-<^1>H, 

7] 

^15^<^1-H . 

^7] ^31}-^ S^-g- ^"^91 ^^1^3.. 

S^l^^ S^^m ^o]] ^7] Jt^l^Sl 711 olM^ ^ 

711 olE ^7l ^^^^ 711 ois ^-E.* 711 olE 

^7] 711^1 E sflH.^ ^c>l-£ ^^^^ ^-^H, ^7l 21-^ S.^]^^ -^7] 7]:^ 

S\- ^7] 7\]o]^ BflAlo. ^^olH ^c^n^ 5£(|^^ ^^^*>^ ^^1, 

>S-7l 7ll<5lm 3ll€ ^<^1 aVH^l^ ^^^^>^ ^^1, 
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^^^^>^ ^^1 

^71 Tflom €<?^^ 211^^ ^^6]] rcfs} x:^^ sfl^^ ^l-§-^>^ ^ 

^^^H, ^^71 3Z})^^ Ol-g-^ Alz]- 32j-;^o1lA-1 ^V7l «>£^1^ ^7] n 

^. cil^^lB-l tifl-a. ^^7i ^91^ ^ ^7l ^ ^<H:£ 

^7l ^7]]7> 2fl€€- ^7l ^12«J-^ ^}-^^}<^ ^^^^>^ 

^ -f^ol ^1-71 ^ ^7] no]^ tifl^ofl tfl-§-^>J7, >^7l ^12 ^^^1 ^71 Tflolm 

^•^Hl tfl-g-^>r^, ^71 ^^113 ^^<=>] -^7] 711 olS ^7] cflo]Bl srfiS ^ ^7] 2)-^ ^ 
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[^^^j- 10] ■ ' 

11] 

^7] ^o!]-^ S^-i- 21]^^ 3fl^<y ^P>^l3. 

[^^*ch 12] 

^71 y^^^ m ^7] ^11 ^12 ^>7l ;^12 

13] 
>^112^'^1>H, 

52-24 



1019990027548 2000/5/2 

^If^* ^^-t^ ^^1 ^71 ^12 ^z^-^fe ^/^l, ---^ 

^11^1 ^^^^ ^^>«^ ^7l :^]2 ^]7]^}<^ n o>Efl^ #71t^s: ^<=^^^ 
#^l7l^ 

>a-7l ^^H]- T^V^i^S. ^>c:^ ^7] i^ ^ TflolH ^<?1^^ ^ 

TllolM ^12 ^-^^*>^ ^^1. 

^7l 7^%^ 2fl^^ n>:f^3.S ^>o^ ^7] ;^12 -^>7l »171§>^ 

14] 

Thiols WflAl ^oj] ^A^Sl<H TflojE Sfl^i iL^^l^m ^11 
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^7] ^'Hl ^^^^^ 

^7] sfi^s}- o.^ ^^tb S-'y^* ^}^]^ cfl^^l^i^, cllo]E-1 

^ ^ S.^^>^ t^]o]B\ uflA^^ .^o, -^-y- ,,c. .. 

^7] ^7]^ O.^ ^7] 711 o]E 

-a^^ 5}-^ cg^^ii ^^^£1^ 

15] 

^7] 7ll^^^ >a-7l C)]olE^^2]- ^7] A>olo^ .^71 7]^^ i^t^Al?]^ 

^ S^^l^Ei 7l^. 
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